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THE    GYROSCOPE    AND    ITS    APPLICATIONS

Provided the aircraft is reasonably stable, as is the case with most
large modern types, it can be trimmed to fly in still air without appreciable
change of attitude about the three axes of control. Fuel tanks emptying
or movements of the crew, for instance, can cause changes of trim that

Fig. III. 56. Curtis flying boat demonstrating the
original Sperry automatic pilot in 1914. Notice
the mechanic standing on the wing and the pilot
with hands off the controls, also the very low altitude.

will disturb the attitude of the craft unless corrected by the human or
automatic pilot. By far the largest and most frequent disturbances,
however, are due to turbulence of the air in certain atmospheric condi-
tions. These are equivalent to gusts which may strike the aircraft in
any direction and act on the whole or a part of it.

Let us consider what happens in a yaw disturbance, for example.
Fig. III. 57 represents an aircraft, assumed to be under automatic control,
and the intersection of the vertical line on the time abscissa of the graph
represents a point at which a gust force strikes the aircraft on the port
side. Since the craft is stable about the yaw axis, the mean gust pressure
will act aft of the centre of gravity, causing a yawing moment to port
This typical gust moment can be represented by the curve A, whose
ordinate is yaw moment to a convenient scale. Completely to prevent
any disturbance of the aircraft's heading it would be necessary to apply
an "ideal" control moment, by means of the rudder, exactly equal and
opposite at every instant, as represented by the "mirror" curve B.